Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.032; wR factor = 0.091; data-to-parameter ratio = 11.8.
Related literature
For the biological activity of quinoline derivatives, see: Kalluraya & Sreenivasa (1998) ; Maguire et al. (1994) ; Doube et al. (1998) . For ring puckering analysis, see: Cremer & Pople (1975) .
Experimental
Crystal data C 23 H 15 Cl 2 NS M r = 408.32 Monoclinic, P2 1 =c a = 11.8860 (5) Å b = 11.5040 (5) Å c = 14.0270 (6) Å = 94.297 (9) V = 1912.61 (14) Å 3 Z = 4 Mo K radiation = 0.46 mm À1 T = 293 K 0.19 Â 0.16 Â 0.11 mm
Data collection
Nonius MACH-3 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.917, T max = 0.951 3917 measured reflections 3363 independent reflections 2577 reflections with I > 2(I) R int = 0.014 2 standard reflections frequency: 60 min intensity decay: none Refinement R[F 2 > 2(F 2 )] = 0.032 wR(F 2 ) = 0.091 S = 1.02 3363 reflections 284 parameters 18 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.20 e Å À3 Á min = À0.22 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; y À 1 2 ; Àz þ 1 2 ; (ii) Àx þ 1; y þ 1 2 ; Àz þ 1 2 . Cg2 and Cg3 are the centroids of the N1/C2-C6 and C2/C3/C7-C10 rings, respectively. Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1996) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: SHELXL97.
In the molecule of (I), (Fig. 1) , the quinoline ring is planar and is oriented to the disordered phenyl ring in nearly perpendicular configuration. The dihendral angle between the major and minor components of the disordered phenyl rings is 26.6 (4)°. The dihydrothieno ring adopts envelope conformation with C18 being the flap atom. The puckering parameters are q 2 = 0.333 (2) Å and φ 2 = 319.7 (3)° (Cremer & Pople, 1975) . The dihedral angle between the chlorophenyl ring and the quinoline ring is 79.32 (1)°.
In the crystal structure, there is no classical hydrogen bonds. The crystal packing is stabilized by two weak C-H···π interactions ( Table 1 ; Cg2 and Cg3 refer to ring centroids of N1/C2-C6 and C2/C3/C7-C10, respectively).
Experimental
A mixture of 5-(2,4-dichlorophenyl)dihydrothiophen-3(2H)-one, (1 mmol), 2-aminobenzophenone (1 mmol) and trifluroaceticacid (1.5 mmol) was taken in a 10 ml quartz vial and placed in the Biotage microwave oven. The vial was sealed and subjected to microwave irradiation. The irradiation was programmed at (273 K, 25 W, 0 bar, Absorption level: very high) for 30 min. (After a period of 1-2 min, the temperature reached a plateau, 273 K, and remained constant). After N 2 gas jet cooling to room temperature (3 min), the reaction mixture was neutralized with NaHCO 3 and extracted in CH 2 Cl 2 (2 X 5 ml), dried over MgSO 4 and concentrated in vacuo to give the crude product which was further purified either by a short column chromatography (silica gel, EtOAc-petroleumether, 2:8) to afford the corresponding pure quinoline derivative [melting point: 437-438 K, yield: 75%].
Refinement
The disorder in the phenyl ring is identified as 'rotation disorder'. The phenyl ring is disordered over two orientations and it was resolved completely and their major and minor componenets have the site occupancies of 0.55 and 0.45.The bond distances in the ring is constrained using DFIX command. The bond distances and angles of the disordered ring are in agreement with normal phenyl rings. All H atoms of the disordered phenyl group were located in a difference Fourier map. The remaining H atoms were placed in calculated positions and allowed to ride on their carrier atoms with C-H = 0.93-0.98Å and U iso = 1.2U eq (C) for CH,CH 2 groups. Fig. 1 . The molecular structure of the title compound, showing 30% probability displacement ellipsoids and the atom-numbering scheme. The two disorder components of the phenyl ring of the molecule are shown, the minor component is labeled with the suffix '. the disorder parts Atomic displacement parameters (Å 2 )
Figures
0.0389 (10) 0.0567 (12) 0.0433 (10) −0.0048 (9) −0.0001 (8) 0.0028 (9) C3 0.0359 (9) 0.0532 (12) 0.0393 (10) 0.0020 (9) 0.0028 (7) 0.0059 (9) C4 0.0377 (9) 0.0506 (11) 0.0334 (9) 0.0059 (9) 0.0035 (7) 0.0029 (8) C5 0.0373 (9) 0.0471 (10) 0.0340 (9) 0.0011 (8) 0.0030 (7) 0.0011 (8) C6 0.0387 (9) 0.0563 (12) 0.0332 (9) −0.0003 (9) 0.0017 (7) 0.0014 (9) Symmetry codes: (i) −x, y−1/2, −z+1/2; (ii) −x+1, y+1/2, −z+1/2. Fig. 1 
